The available contents of microelements in the topsoil can influence the yield and quality of flue-cured tobacco. Xuancheng is the dominant tobacco-planting region in Anhui province since 2008. In this paper, the topsoil available Fe, Mn, Cu and Zn contents of 4197 farmlands mainly under rice-rice rotation and wheat-rice rotation in 2008 and of 124 typical farmlands under tobacco-rice rotation in 2015 in Xuancheng city were analyzed in order to disclose the changes and spatial distributions of these microelements and to instruct the reasonable application of the microelement fertilizers. The results showed that the topsoil average available contents in the farmlands under rice-rice rotation or wheat-rice rotation in 2008 were 105.9 mg•kg −1 for Fe, 50.00%, 53.33% and 90.00%, respectively, compared with those of the farmlands under rice-rice rotation or wheat-rice rotation in 2008, and the net deficiencies in the input and output of microelements were attributed to the significant decreases in the topsoil microelements. It is necessary to monitor the farmlands under tobacco-rice rotation dynamically and in time in order to decide whether applying microelement fertilizers or not.
Introduction
Microelements are necessary for the normal growth of the crop [1] [2] . They can influence the physiological metabolism, growth and development, interior quality and economic traits of the flue-cured tobacco [3] - [8] , thus lots of attentions have been paid on microelement status in the tobacco-planting farmlands [9] - [14] .
Xuancheng city is current dominant tobacco-planting region in Anhui province since the its initial tobacco-planting in the year of 2008 with the current regular planting area of flue-cured tobacco of about 1 × 10 4 hm 2 (constituted by 90% more of the tobacco-planting area in Anhui province) and yield of flue-cured tobacco leaves of about 1 × 10 4 t [15] . However, there is little or no information available on the microelements in the tobacco-planting farmlands in Xuancheng city, thus, in this paper, the data of available Fe, Mn, Cu and Zn in the farmland topsoils (0 -20 cm) in Xuancheng city from different sources in different periods were used to evaluate the microelement status in order to instruct the reasonable application of the microelement fertilizers.
Methods and Materials

General Situation of the Study Region
Xuancheng city is located in the south of Anhui province (117˚58'E -119˚40'E, 29˚57'N -31˚19'N) with a total area of 1.23 × 10 4 km 2 , its mean annual sunshine duration, temperature, precipitation, dryness and frost-free period is 1784 h, 15.6˚C, 1200 -1500 mm, 0.68 -0.90 and 240 d, respectively; its landform is complex and diverse, mountains, hills and valley basins are interlaced in the south with a mean altitude of 1200 -1800 m, hills and downlands are distributed in the middle with a mean altitude of 15 -100 m, while alluvial plains are dominant in the north with a mean altitude of 7 -12 m. Most farmlands in Xuancheng city are currently under the rotation of rice-rice, wheat-rice or tobacco-rice, the tobacco compound fertilizer contains B and Zn but without accurate formula on microelements [16] .
Information of Topsoil Samples of Farmlands
The data of topsoil available Fe, Mn, Cu and Zn of farmlands were obtained from the three sources: 1) the 2 nd National Soil Survey conducted in 1980s The typical tobacco-planting farmlands were determined according to the database of tobacco farmers of Wannan Tobacco Ltd. Company in 2015 in which (see Figure 1 and For topsoil available Fe, it ranged from the low grade to the high grade in total Xuancheng city, also ranged from the low grade to the high grade in Xuanzhou district, but ranged from the middle grade to the high grade in Langxi county and Jing county, ranged in the high grade in Jinde county. For topsoil available
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Mn and Zn, they ranged from the low grade to the high grade in total Xuancheng city, also ranged from the low grade to the high grade for all its jurisdictions. For topsoil available Cu, it ranged from the low grade to the high grade in total Xuancheng city, it also ranged from the low grade to the high grade in Xuanzhou district and Jing county; but ranged from the middle grade to the high grade in Langxi county and Jingde county. Table 4 shows the sample number distribution in various grades of topsoil available Fe, Mn, Cu and Zn. leaves, even cause the wither and death of tobacco [20] , so Mn and Zn fertilizers should be applied for these Mn or Zn deficiency farmlands. Table 6 shows the sample number distribution in various grades of tobacco-planting topsoil available Fe, Mn, Cu and Zn. Table 6 shows that to total Xuancheng city, no tobacco-planting topsoil samples was in the low grade of available Fe, while only 3 (2.41%) were in the middle grade, 14 (11.29%) and 109 (87.90%) of tobacco-planting topsoil samples were in the low and middle grades of available Mn, respectively. no tobacco-planting 
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According to the historical data , respectively [21] , and compared with our data in 2015, which are 49.5% and 88.8% higher in Fe and Mn while 42.2% and 60.0% lower in Cu and Zn. respectively, and these differences may be attributed to the differences in the sampling time and sites.
For the input and output of microelements in the farmland under tobacco-rice rotation, the exogenous available Fe, Mn, Cu and Zn usually are input into the farmland topsoil by fertilization, and no Fe, Mn and Cu has input into the farmland soils by fertilization for they are thought plentiful in the topsoil except Zn which may possibly contained in the compound fertilizer for tobacco-planting farmland, but no accurate information of the applied amount is available, so here we adopted the recommended applying amount Zn 0.25 kg•hm −2 as the annual input into the topsoil of farmland [22] . Available Fe, Mn, Cu and Zn usually are carried out of the farmland by harvest of tobacco and rice.
In Xuancheng tobacco leaves are harvested and tobacco stems usually are re- 
Conclusion
Our survey showed that there were great increases in topsoil available Fe, Mn, Cu and Zn of the farmlands mainly under rice-rice rotation in Xuancheng city from 1980s to 2008 due to the historic intensive and overall application of microelement fertilizers, but significant decrease in topsoil available Fe, Mn, Cu and Zn of the farmlands under tobacco-rice rotation due to the net deficiency in
